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PATENTS AND TRADEMARKS 
Washington D.C. 20231 



Case Docket No. 114205.1200 



Sir: 



Transmitted herewith for filing is the patent application of: 

INVENTOR: Denise R. COOPER and Niketa A. PATEL 

FOR: GLUCOSE REGULATED mRNA INSTABILITY ELEMENT 



Enclosed are: 

[X] 124 pages of specification, claims, abstract 
[] Declaration & Power of Attorney 
[ ] Priority Claimed 

[ ] Certified copy of . 

[X] 46 formal drawings 

[ ] An assignment of the invention to 

and the assignment recordation fee 
[X] Return Receipt Postcard 

[ ] Information Disclosure Statement, Form PTO-1449 
[] Copies of IDS Citations 

[ ] 



The filing fee has been calculated as shown below: 



(1) FOR 

TOTAL CLAIMS 25 

INDEPENDENT 4 
CLAIMS 
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FILED 



(3) NO. 
EXTRA 



-20 



-3 



(41 RATE (5) AMOUNT 



1 



x $18.00 = $90.00 



x $78.00= 78.00 



MULTIPLE DEPENDENT 
CLAIM(S) (If applicable) 



+ $260.00 = 



BASIC FEE 



00.00 



$ 760.00 



Total of above calculations 



[] Assignment & Recording Fee 



$928.00 
$.00 



Docket No.: 114205.1200 



TOTAL FEE $928.00 

Please charge my Deposit Account No. 50-0436 in the amount of $928.00. A duplicate copy 
of this sheet is enclosed. 

The Commissioner is hereby authorized to charge payment of the following fees associated 
with this communication or credit any overpayment to Deposit Account No. 50-0436. A 
duplicate copy is enclosed. 

[] Any additional filing fees required under 37 CFR 1.16. 

The Commissioner is hereby authorized to charge payment of following fees during the 
pendency of this application or credit any overpayment to Deposit Account No. 50-0436. 
A duplicate copy of this sheet is enclosed. 

[] Any patent application processing fees under 37 CFR 1.17. 

[] Any filing fees under 37 CFR 1 . 1 6 for presentation of extra claims. 

Address all future communications to: (May only be completed by applicant, or attorney or 
agent of record) 
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Gilberto M. Villacorta, Ph.D. 
Registration No. 34,038 

by Corinne Pouliquen 
Registration No. 35,753 

600 Fourteenth Street, N.W. 
Washington, D.C. 20005-2004 
(202) 220-1200 GMV:CMP:cgm 
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thp INVENTION 

A. What is the problem this invention addresses? 

See attached document 





B. 



the space 



See attached document 



Cooper 1 



Title: Glucose-regulated mRNA instability element 

4 

2A. What is the problem this invention addresses? 

stable vectors for gene expression are often %S^£3?& to 
coSist of systems where the gene ^^^S^^r,^ sequences are, however, 
copies of the tetracycline operator- Jhepj^ g aSnTtruct that is also regulated at the post- 
no? totally repressed m many ^^^fSSSto oouW be achieved in a wider variety of cells, 
transcriptional level, full ^^.^^SSS^nZ^ of an inserted cDNA, genes can be 
We propose that by inserting instability ^ uenc ^jT™ !?^ ucose or non -metabolized analogues. Both 
S regulate* using high ^f U f^^^^^ of genes in cells. 

Tet and Retroviral Tet Systems Clontech) f^^ZZ%lo is also commercially available 
The ecdysone-inducible expression system de ^ e ^^3ian cells Basal activity of the 

^vi^en) and may We even Jj^j" j£ ZmSS^ the promoter Was 

tetO HCMC IE promoter is highly variable wnen tesxeu m ThiS ^ h basal 

^eSn HeLa and PC12 cells, basal ^SSSdd be engineered that 

activity limits the use of the H***™"*^ &K«u£ of such a promoter could be achieved 

also regulated at the P^J^S^ ndtciofe £5^. available, Lwever, no one Has 

in a wider variety of cells. There are several » na » c "> ^.transcriptional level. The post- 
O developed a system to 

^ transcriptional regulation of mRNA destabtouon or ^agen ^ a non . toxic nutrl ent or 

" 2B: The invention: dentified 

* : The Mil *— » denizing .dMA ^^^S^PKcS ^«low. 
LbyUcral criteria**, exoner^^^ 

U The PKCBK^pecific «ol » the secondary structure lecwmad by 



3' region encoding 
PKCOI 

t , , 

Pre-mRNA | B common 

t 



B comma 



exon exclusion 



3UTR 



3 1 region 
encoding 
PKCBH 




mRNAis 
stable with 
25mM 
glucose 



3TJTR 



B common 



(A)n 



UUUAAA XAACGUUU UUUUAAAA 
(potential cis-acting elements) 



mRNA is 
destabilized 

with 25mM 
glucose 



*^; nA PKCBI and PKCBG via exon 
FIGURE 1 : Diagram of T ■£» Leaved in 

indusion/exclusion and regions of PKCBU «on 



of mRNA. 



Cooper 2 



Tne PKC6 gene encodes ^TASS^*^" 
to fifty-two amino acids. If the exon : for PKCBD .is mj»««a i in ^ r f ^ 

protein is — ^ B P f™^^ of PKCBI is identic^ 

hXkSld PKCbS The nttNA for PKCBH is rapidly destabilized in the presence of high 

in a number ^^£^S^^ 3 *~ ' 

translation, mRNA decay is a pre cise ^^SKSSI j3y (A) shortening, 
acting factors. There are V^V^^^^^^^^i„ g i UCO se 
arrest of translation, and endonucleolytic c eavage we have iouno " * . ± cytoplasm is 

concentrations destabilize PKCBH mRNA in a rapid manner, and a nuclease activity in tnc y y> 

involved. 

S « ££££ "SSS-tiSSS? facing factors to fcrget the sconce for decay by 

cytosolic endonucleases (1). 

The sequence could be placed down-stream «**^£^3%£ SSSoTtaSS. 

extracellular glucose or an analog could be maintained ui «^ to norma i (5.5 

1 down-regulated. When expression of the ^«^^^SfyT^^^rB^^ 
I mM) levels would allow for expression of the target ^^^K^ sequence we re cloned into 
: regulated by elevating high extracellular glucose. ^^JJ^^^^^ievdsaf 
J a plasmid also carrying the tetracycline repressor, u coma 1H, ?- l ""J 

>vrv»nsive non-toxic alternative 

1 «S gene low. Glucose or a -"^^^^^l y^< antibiotics. 
= for regulating gene expression as opposed to expensive ana puicm. j 

! 2C Detailed description of the invention: The ^f^^ from 

presence of high extracellular glucose. For our initial sutdies *£P^^^£ plasmid was 
fc Norman P. Curthoys, Colorado State University) was use lj& ^ ^^l ^o the vector at a 
i constructed by inserting the PKCBH exon ^^^t of pSVBl 0, the portions 
I multicloning site. The vector was created by it^erting the rvuu .a& .u to Fjj 
i of the first three exons and the two introns of the JSS.S^ of fta transcription 

t pRc/RSV vector. The B-globin genomic sequence ^^^^^^edfroroihelo^ 
- initiation site to the translation stop codon. pBG ^^l^^^Zntaining the transcriptional 
terminal repeat of the Rouse sarcoma ^virus ^^^^SS^^i^ci^ rabbit B-globin 
start site, the 3' nontranslated region, the ^^.SS^^SSd polyadenylation site of the 
gene, a MCS with four restriction sites, and the 3 ^^^J^'^JL JqAT and luciferase 
bovine growth hormone gene. Omer chimeric ^^J^^^^^,^^ in tetracycline 
to validate the effect of the BH exon (3) . The att >^^^^^^ v ^ of cell types, 
repressor construct systems (4). ^.^^SaTS sSlSTmuscle cells, rat aortic 
We have found that glucose destabilizes PKCBD mRNA in u» rat « ^.373 fibroblasts, HeLa 

vascular smooth muscle cells, and MCF-7 breast cancel crt* Ce ^J^*™ me ^ of 
cells PC12 cells, and other tumongemc and normal cell lines will also oe 
glucose to destabilize the chimeric construct. 

To further define the bou^e^ m 

PKCBH roRNA as diagrammed above was obtained as a w op mscn will be restricted 

Z« and , and * ^ for destabihang genes of 

by deletion mutagenesis to father limit tne amoum u 



interest. 



^s-t-rs *- 1 r- ma. vr» 1 



Cooper 3 



^^^^ «: 

phosphorated by hexokinase • MWjfw » T Y h the further metabolism of glucose to 
Ltabolized, Both analogues jokers Mother means of regulating mRNA 

<ri«cose-6-t>hospbate is not required for Uus enect 1 u» 
£S* X Shimsrie eonsmic. using glucose .-logue,. 



»_ /> *— ' 



Cooper 4 



2D Drawing of the insert. 



Diagram 
of cloned 
3 f <egion 
of BH: 



3 1 endofC4 



• * . • 




5* end ofBIexon 



260 



300 



350 




Restriction 
cut sites: 



102 115 Bglll 
Hindlll 12 175 



Hinfl Hindi 309 

287 

Fstl 333 



J Electrolyte Physiol. 40): F126-F131, 1996. ds-element in the 3'untranslated region of 

mammalian ribonucleic* ^ecompon^t %^^ c<mM gene expres sion » 
4 4. Ackland-Berglund, C.E ...Lab ,D.A ... Btl c ^?J l ' 
t influenced by cell type. Biotechruques 18. 196-200, 1SW. 



0 on . separ-e PW<>>. *»* * ^Z^^mV^^^^^ 
^^rS^;^p.CX-Se^ - — P-pared for . 

r, Have any - - — ^ ^ " " ' 

Yes X — 
No 



„ the answer .0 » yes, pie.se a«a=h t- • «* a " ^ lana " 0n - 
demonstrate to this Disclosure Form. 

E . Has a working model or prototype of the invention been made? 



Yes K 

No 



K sponsor under a research grant or contract? 



Yes _J 
No 



B. 



If the answer to 3A is yes, please provide: 

(1 ) the name of the outside agency (if ins Federal Government, please state which department) 



American Heart Association. Florid. MM 



„, full address of sponsor . including name and tetsphon. number of 
Research Administration 



rt Mr rm.vD i nuTOKn^TI /C I Ml I M J / JCO 



9900 Ninth Street N rtti 

St Petersburg. FL 33716-3801 




(3) the grant or contract number 

9810139FL 




(4) the USF grant specialist who helped you obtain the grant: 
Meg Damato, Sponsored Research 



than one outside sponsor, on a 



pi ipi IC ATIONS 

A. Has the invention been published? 



B. 



C. 



Yes 

No — * .mn for the publication including the date 

^ 4A is ves Please provide the complete c»tat»on for the puon 
If the answer to 4A is yes, pie»* k 
of publication: 




Do you 



intend to publish the invention? 




V the answer to 4C is yes, please provide the date on 
Manuscript in preparation 



which the invention is to be published. 



.■ «~ * scientific or professional 
Wend ,0 disc**. SLr'JSSwKrt 



F. 



Yes 
No 

P ,ease circle the type of presentation- POSTER 
,f the answer to 4E is yes, please provide- 



ORAL 



_ . * a t* >-v . v / I 1 



( 1) the name of the scientific or professional organization; 
Keystone Symposia 



(2) the location of the gathering: 
Sante Fe, New Mexico 



(3) the date of the gathering: 
Feb 23-28, 1999 



-7 . t t r c o a nk i 



A 



Yes . * 



Dissertation of Niketa A. Patel on November 6* 1998. 




EEiSRABI ^ disclose an invention similar to the invention disclosed in 

* Are you familiar with any prions wh.ch d,sc!ose 
this Invention Disclosure Form? 



B. 



Yes 
No 



, the «~ » 5A is yes. P.«a« «* "^"^ 

(1, the full title and elation of the publication-. 



_ ,„ »hv «. mvnuon disclos* h «• I™**" D***" Fom, I. en 




6. 



0» 



more space is needed, please 



usee 



separate piece of paper.) 
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B- 

Inventor I 

(1) Name: 



For each inventor, please state: 



Denise R. Cooper. Ph.D. 



(2) Title: 

Associate professor 



(3) Home Address: 

4096 40* Street South 



e: 



(4) City. State, Zipcod* 

St Petersburg, FL 3 3711 



/5) Home Telephone: 

813-867-2480 



(6) 



(7) 



Business Address: 

USF College of Medicine »™ - 

13000 Bruce B. Downs Blvd. 



City, State, Zipcode: 
Tampa, FL 33612 



(8 ) Business Telephone: 
813-972-2000 X 7017 



0) 



Citizenship: 



American 



Signature: 

Date: \AA&^,^ dj<l ^ _ 



Inventor II 

(1) Name: 



Niketa A. Patel 



(2) Title: 

Research Post-doc 



(3) Home Address: 

1 3103 A Whrtoston© Drive 



(4) City, State, Zipcode: 
Tampa, FL 33617 



(5) Home Telephone: 
813-985-1453 



Business Address: 

USF College of Medicine and J. A* Haley Veterans Hospital, 
13000 Bruce B. Downs Blvd. 



City, State, Zipcode: 
Tampa, FL 33612 



(8) Business Telephone: 
813-972-2000X7883 



(9) Citizenship: 

Indian, (US Permanent Resident) 



Signature; 

Date: lUvl 13 



Inventor 111 

(1) Name: 
-NA» 



(2) Title: 



(3) Home Address: 



(4) City, State, Zipcode: 



(5) Homo Telephone: 



(6) Business Address: 



(7) City, State, Zipcode; 

(8) Business Telephone: 



(9) Citizenship: 



Signature: 
Date: 



Inventor IV 

(1) Name: 
-NA- 



(2) Title: 



(3) Home Address: 



(4) City, State, Zipcode: 



(5) Home Telephone: 



(6) Business Address: 




* 



(7) City, State, Zlpcod 



(8) 



Business Telephone: 



(9) Citizenship: 



Signature: 
Date: 
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